Abstract. This paper presents the results of a study of bone remains of impuberal individuals from the Early Sarmatian burial mounds located in the Lower Volga region. When working with bone remains, we analyzed frequency of occurrence of various stress indicators and other abnormalities, taking into account biological age of the individuals buried there.
Introduction
A considerable number of scientific studies are devoted to the history of the Sarmatian population of the early Iron Age from the Lower Volga region. Archaeological research of the Sartmatian population is one of the many popular areas dealing with such issues as chronology, dating back, typology of material objects, study of ritual funerary monuments, etc. Another perspective is paleoanthropological research of the Sauromatic and Sarmatian tribes. Anthropology contributes to archaeology in answering questions on demographic and ethnic history, provides an opportunity to reconstruct the external and physical appearance of the nomads as well as to clarify various aspects of their lifestyle.
According to written and archaeological sources, the Sarmatians were nomads. In the works of ancient authors, we find information about their way of life, sources of income, appearance, about the specifics of nutrition and degree of belligerence of the nomads. Unfortunately, in written sources there is no information about children and their life in nomadic societies. They were not the main producers in the households, did not participate in either battles or military campaigns, were not involved in foreign policy relations. Nevertheless, children were included in economic activity of the tribe from the earliest age possible. Childhood was an important stage in the life of the nomads. According to psychological research, children exert a great influence on the adults around them.
At the same time, children, despite the obvious reality, live in their own world, in which the past and the present are perceived differently. Children are not small copies of adults; they have different attitudes, view of things, priorities and social ties. All this wealth of children's life cannot be restored by evaluating separately the literary evidence from archaeological data. Written sources are dedicated mostly to adults' achievements whereas archaeological data do not always correspond to modern understanding of reality, reflecting either religious ideas or beliefs in life after death, or studies on bone remains, which are only a testimony to the end of a person's life without cultural interpretation. The only effective way to study children's way of life in ancient populations is to apply comprehensive approach and archaeological, anthropological and ethnographic data analysis.
In this paper, we attempt to identify some specific aspects of life based on the analysis of literary evidence, paleopathological, archaeological and ethnographical data related to immature individuals and adolescents in the early Sarmatian times.
Research methods and material
In this paper, the authors analyze bone remains of children and adolescents from the burials of 400-100 BC of the Lower Volga region (Fig. 1) .
In the course of the study, we made paleopathological examination of human bone [16; 17] . We looked at the frequency of occurr ence of the por otic hyperostosis of the orbitals (also known as "cribra orbitalia") and the cranial vault bones, signs of inflammatory processes on the bones of the postcranial skeleton in the form of periosteum inflammation. Inflammation on the inner surface of the cranial vault bones, dental diseases, and traumas were also taken into account. We assessed age-specific features of the study groups, as well as age dependencies of the spread of diseases. Wherefore, all the bone remains are categorized according to the age into infants (0-12 months), early childhood or toddlers (1-3 years); first children (4-7 years), second children (8-12 years) and adolescents (12-16 years) [11]. The material for this paper is represented by bone remains of 58 individuals (including 48 children's and 10 adolescents` skeletons) ( Table 1 ). The degree of integrity of the research material differs considerably: 52 bone remains contained relatively well-preserved scull capsules, while in 34 cases, only bones of postcranial skeletons.
АРХЕОЛОГИЯ

Description of research findings
The composite sample consists of samples of the early Sarmatian children. Infant mortality rate is 28 % of the total sample size (Table 1) which generally correlates with previously obtained research data [3-5; 7; 49] . The second time the early Sarmatian children's death rate peaks is during the "first childhood" at the age of 4-7. 1-3 year-old toddlers and 12-16 year-old adolescents died less frequently. The smallest in number only 14 % cases of the total sample is the "second childhood" group that is children aged 8-12 (Table 1) . 1 -Avilovsky II; 2 -Aksai; 3 -Baranovka; 4 -Vengelovka; 5 -Kovalevka; 6 -Maliaevka; 7 -Pervomaysky; 8 -Peregruznoe; 9 -Solodovka; 10 -Tary; 11 -Shebalino; 12 -Gromoslavka One tooth decay case was identified in a Sarmatian teenager aged 12-14 from the burial 1 of mound 10. We consider this pathology in the Early Sarmatian group to be a random finding, and not as a permanent marker of unfavorable adaptation.
In early Sarmatian children, dental tartar is often observed on milk teeth developing frequently during the early childhood (1-3 years) (Fig. 2 , Table 3 ). The peak of calculus occurs at later stages of growth (Table 3) . Similar result in tartar formation is observed in other children's groups, for example, of the Bronze Age and the Early Iron Age from the Lower Volga Region [49] [50] [51] . Enamel hypoplasia in the early Sarmatian children manifests itself in the form of horizontal lines (thinning of the enamel layer) on the surface of the enamel of permanent teeth (Fig. 3) . Its occurrence is relatively low, about 16.7 % ( Table 2) . Evaluation of age dependences of the enamel hypoplasia testifies to its growth on the teeth of children proportionally to their age, reaching its peak, as in the case of tartar, in the adolescent group (Table 3) .
In the series of the early Sarmatian children, cases of porotic hyperostosis, also known as osteoporosis symmetrica (hereinafter "PH") of the orbits (hereinafter "cribra orbitalia" or "CO") and of the cranial vault bones are revealed. This indicates that these individuals suffered from iron deficiency (Fig. 4, 5) . Cribra orbitalia has been detected in more than half of the children, and the porotic hyperostosis of the cranial vault bones in 42.6 % of the children series ( Table 2) . Porosis turned out to be the most common of all pathological conditions on the cranial vault bones and the postcranial skeleton in the immature population studied, its occurrence rate reaching 62.9 % ( Table 2 ; Fig. 2, 3 ). Despite the fact that it can be observed in all the immature age groups, there is a clear dynamics of its occurrence in the rate inversely proportional to age. Therefore, in individuals of 8-11 years old and in adolescents, the porosis level reaches 40 % (Tables 3, 4 ). The highest porosis frequencies manifest in the toddler group (1 to 3 years) where they reach 100 % (Table 3) . Table 2 presents analysis of age dependences of porosis lesion of different parts of the skeleton. It was found that the intensity of signs of sparsity of bone tissue decreases with age. In the early Sarmatian children, the porosis is most often observed on the alveolar process of the lower jaw, on the inner surface of the alveoli of the teeth and on the branches of the lower jaw from the inside. Somewhat less frequently, the porosis appears on the upper alveolar process and in its alveoli, and on the hard palate ( Table 3) .
The porosis signs are less frequently identified on the postcranial skeleton. They are almost completely absent in the older children group (aged 8-12) and in adolescents. In the remaining age groups, the rarefaction or sparsity of bone tissue occurs on the scapula and on the diaphysis of the long bones of the skeleton.
We reveal and classify into two categories manifestations of inflammatory processes in children of 400-100 BC. The first category is hemorrhages and periostitis on the skull bones while the second one is presented by periostitis of the bones of the postcranial skeleton. The incidence rate of inflammation in these groups of pathologies differs from 9.3 % on the skull to 30.6 % on the bones of the extremities, pelvis and trunk (Table 2) .
Pathological conditions such as hemorrhages of the inner surface from the side of the endocast were found in all children with traces of the inflammatory process on the skull (Fig. 6 ). In the majority of cases, these pathologies accompany porosis or porotic hyperostosis, periostitis of the upper and lower extremities, indicating their systemic nature. 11 cases of periostitis were identified on the bones of the postcranial skeleton. Most often (in 45 % of cases) they were manifested in infants. Its occurrence rate reduces to 33 % in early childhood group. In 9 children, signs of inflammation accompanied porotic hyperostosis of the skull bones.
In the study group, two cases of traumatic injury were observed. Both severe traumatic episodes were caused to skull with the sudden introduction of a blunt round instrument used with great force. There were no signs of perforation into the cranial cavity, but clear traces of healing, i.e. the trauma had a favorable outcome. All the lesions are on the cranial vault bones of adolescents aged 12-15 found in burials located in the Oktyabrskaya area of the Volgograd region. When examining dental pathologies, it was possible to identify the period of transition from breastfeeding to solid adult diet. Arguably, the Sarmatian children were nursed for quite a long period up to the age of 3-4. Since the first childhood and later on, more than a half of the children developed tartar on the crowns of their milk teeth, which indicates the transition to solid adult diet. Vascular dependence of the spread of enamel deficiency on permanent incisors and canines confirms the age of transition to the adult diet at the age of 3-4.
Discussion of research outcomes
As stated in ancient archaeological and ethnographic literature, the diet of the Sarmatian, like of most nomads, consisted of meat and dairy products, rich in protein. According to Claudius Elian, Strabo, Pliny the Elder, the Sarmatians were mainly fed by products of animal origin such as meat, mare's milk, animal blood, cheese, sour-milk products or wild animals [31; 60; 52].
The archaeologists found bone remains of a sheep carcass, less often of cattle or a horse in the early Sarmatian graves as burial and funerary ritual food. Phosphorus compound analysis of the bottom part of the soil from funeral vessels indicates that the pots in Sarmatian burials were filled with milk and meat broth [21] .
N.L. Zhukovskaya describes dietary features of the nomads of Central Asia (the Mongols, the Uigurs, the Tibetans, the Kazakhs, the Kirghiz) at the end of the 19 th -beginning of the 20 th centuries. She indicates that in summer, the nomads had mainly dairy and in winter meat food [68, p. 65-66] .
The diet of the adult population is arguably similar to the children's switched from breastfeeding to solid food. This is confirmed by the extremely low incidence of caries on the teeth of children and the widespread occurrence of calculus in the series. The dominance of protein diet of the Sarmatian adolescents and children was proved by the dentoalveolar system pathologies revealed in the population of the Stone Age and in the Bronze Age of the Kuban, of the Early and Middle Bronze Age of the Lower Volga Region groups, and also among the early Scythians from the mound of Novozavedennoe-II [22; 49; 41] . This proves that the nomad children and adults had predominantly protein diet.
Periods of famine had a serious impact on the health of children and adolescents of the early Sarmatian period. The proof that the nomads had difficult times can be found in written sources, in ethnographic literature, as well as in modern anthropological research. This is how the ancient authors described the nomads during periods of famine: "The Sarmat, starved to death, was fed with the blood from the veins of his horse, sometimes mixing it with milk" [48, p. 280-283] . Remembering the periods of starvation, the Sauromat-Sarmat "... gorged every three days..." [34, p. 215-314; 32] . Aulus Helium (200 AD) writes: "The Scythians have a habit when for some time they are forced to remain without food, they pull tight the belly with wide belts, since in this way, hunger does not torment them" [35, p. 235] .
Ethnography describes periods of famine of the nomadic peoples' when not only meat, guts and blood, but hoofs and bones of animals were used as food [10] . In addition, the nomads had occasionally to eat carrion, i.e. animals that had starved to death or had died from diseases. It happened to the nomads in different historical periods: the Scythians starved in 500 BC, the Mongols in 800 AD, the Crimean Tatars in 160-170 AD, the Kalmyks even in 190 AD [27; 54; 44; 67] .
Lack of food in the Sarmatian period was associated with winter fodder shortage so called jutes. M.A. Balabanova points out that the Sarmatians had difficult years when death rate of sheep and horses herds was high [4, p. 8] . The loss of the main source of food in the cold periods was a real calamity for the nomads. The reasons for the loss of livestock differs from increased depth and density of snow, protracted winters, to thick ice crust and prolonged storms. All this combined with the natural and geographical peculiarities of the region, when every second or third year is usually arid and low-yielding. Under the circumstances, livestock losses and murrains occurred almost every five years, leading to long starvation periods in the life of the nomads, complicating their already difficult life [66, p. 41] .
Scurvy was an aftereffect of hunger periods occurring in the nomads of 400-100 BC; it can be traced in children's skeletons. The evidence shows porosis on bone tissue of more than half of the bone remains is also a consequence of the life style. Most paleopathologists agree that the rarefaction of bone tissue in the form of a porosis on the bones of the arch and the facial part of the skull, as well as on the postcranial skeleton, can indicate the lack of vitamin C in diet [45; 46; 42; 12; 64; 14; 57; 26; 50; 51] .
D. Ortner identified a number of specific markers on the skeleton indicating scurvy such as porosis of the cranial vault bones and large wings of the sphenoid, of the posterior part of the maxillary bone, of the hard palate and the alveolar processes of the upper and lower jaw, of the mandibular branches from the inside and the metaphyseal zones on the long bones of the limbs, as well as in the supraspinous and subacute pits of the scapula [45; 46] .
The picture of porotic abnormities on the skull bone and postcranial skeleton in the Early Sarmatian children almost completely corresponds to the pattern of scurvy lesion described by D. Or tner and other authors on nomadic paleopathological materials [40; 37; 24; 27; 9; 20] . Scurvy is caused by insufficient intake of vitamin C from food or a violation of its absorption. In children, this disease is referred to as Möller-Barlow disease [45, p. 213; 15, p. 495] . The condition was caused by a decrease in immunity due to physical and psychological stress, on the one hand, and by lack of fresh food such as herbs, fruits, meat, milk, on the other [38, p. 255]. As S. Mays points out, if the diet does not contain vitamin C, its severe deficiency causes first symptoms of the disease in 1-3 month period of avitaminosis, while massive hemorrhages appear in 6 months [40, p. 178] . Thus, signs of a porosis recorded on the bone remains of children, may well be the result of prolonged seasonal famine. In addition, vitamin deficiency could have been complicated by other diseases and the negative factors impact.
Let us dwell on another pathological condition a vicious or porotic hyperostosis (PH). We observed cases of vicious hyperostosis of the orbits (cribra orbitalia) and hyperostosis of the cranial vault bones in the studied material of the Early Sarmatian time. They are usually associated with the development of anemia in humans [61; 18; 56, it is considered to be an indicator of increased pathogenic exposure in certain habitats. Pathogens includes fungi, viruses, bacteria and parasites [61] .
As already mentioned above, factors leading to PH on bone remains vary considerably. Nevertheless, in our opinion, the formation of markers of iron-deficiency anemia in the Sarmatians, should be explained by the conception proposed by P. Stuart-Macadam [61] .
To confirm this point of view, let us again turn to the Sarmatians' lifestyle, environment conditions and diet habits described in written, ethnographic and archaeological sour ces. Hippocrates, Strabo, Pomponius Mela, Tacitus, and Ammian Martselin describe the lifestyle of many nomadic peoples such as the Scythians, the Sarmatians and the Alans: "...the population is referred to as nomads because they do not have houses, and they live in tents... covered from every side with felt and arranged like houses, they are impenetrable for water (rain), light or winds. ...Only women live in such tents, whereas men ride on horseback; followed by their herds of sheep and cows and flock of horses. They stay in one place as long as there is enough grass to feed the herds, and when it is not sufficient, they move to another place. This is the way of life and customs of the Scythians" [26, Ch. 18; 39, 53] . "They follow their herds, always choosing the arears better fit for pastures; in winters, they stay by the swamps near Meotian Lake, and in summer on plains" [32] . "The Sarmatians do not live in towns and do not even have permanent residence areas. They always live in a camp, carrying their property and wealth where the best pastures attract them or being forced by retreating or pursuing enemies" [35] . The Sarmatians differ from the Wends because "they do not build houses, but live on a cart and on a horse" [35, p. 222] . "Each of them (the Sarmatian) has a lot of horses, since they are nomads, their land is not divided into plots and nothing will grow there, except for wildly growing trees" [47; 48] . "..., the Alans, living at a distance from each other, like the nomads, migrate around vast arears. They do not have any huts ... live in tents ... . When they come to a place rich in grass, they have their own tents in a circle and eat like animals; having exterminated all the food for cattle, they again carry their own, so to speak, cities, placing them on carts" [47] .
The Sarmatians ate, as above-mentioned, mainly animal products, rarely millet porridge. Probably, a large proportion of the Sarmatians' diet consisted of raw products of animal origin. Quintus Ennius writes "...Scythian peoples who at the time of flight or retreat eat horse blood mixed with milk" [35, p. 207] . In the conditions of food scarcity or hunger, this method of restoring strength was the only salvation of the Sarmatians. Here is how it is described in the illuminations to Lukan: "The Sarmatians and the Moschis waged a prolonged war and, finally, forced by hunger, mixed the blood of horses with milk in order to be able to drink" [36] .
Marcus Aurelius Martial (100 AD) in his epigramme writes: "A Sarmat came, gorged with horse blood" [34, p. 319] . Clement of Alexandria (300 AD) in his work "The Teacher" gives similar information about the nomadic Scythians: "...the Scythian rushes wherever he wants, tormented by hunger, he requires food from the horse, the latter gives him his veins and gives his master all that it has -its blood. Thus, a horse for a nomad is a means of transportation and food" [34, p. 281] .
Ethnographic studies of the feeding habits of Central Asian nomads indicate that the Scythians, Mongolians, Tibetans, and Kazakhs used fresh meat mainly in autumn during the slaughter period, and the blood (so-called "living blood") of animals was consumed quite often, especially in hiking or during famine periods [67] .
In archaeological research, there are proofs of the Sarmatians' nomadic lifestyle and the specifics of their household traditions [58, p. 28; 66, p. 133; 59, p. 33] . Thus, the environmental conditions and lifestyle of the nomads were quite difficult. Cold in winter and heat in the summer, almost constant outdoor exposure and the limited area of the tent, transportation of women and children, created crowding and unsanitary conditions. Besides, specific diet rich in animal products could have provoked the appearance of various parasites in the body. These factors caused stressful conditions for the body and the immune system. We can conclude that anemia in the Sarmatian children develops because of a complex of factors of extreme lifestyle.
Unsanitary conditions contributed to the fact that children and adults developed local foci of specific and non-specific infections. In the overwhelming majority of cases, a whole range of diseases such as hemorrhages, anemia, inflammatory processes or porosis on the bones were simultaneously present in the Sartmatian children. It is almost impossible to determine which disease originated first and which were the consequences. Therefore, multiple pathological conditions on the bone remains of the early Sarmatian children tell us about long-term chronic diseases that occur seasonally during the famine and arguably in winter periods. At the same time, signs of slowly developing chronic conditions and indicators of the body's response to fight them testify to high immune defense levels in the Sarmatian children.
Regardless of the context and the kind of research conducted on the Sarmatians, the common idea of many scientists is that this people was a formidable military force. Historical, archaeological and anthropological data confirm the evidence of ancient writers about the extreme aggressiveness of the Sarmatian tribes. What does the study of the children's series of early Sarmatians show? Judging by the fact that traumatic lesions on the bone remains of immature individuals of the Early Sarmatian time have not been detected, we can conclude that children most likely did not take part in military campaigns or marches. The war is a matter of young and experienced adults. At the same time, cases of traumatic injuries were detected in adolescent group. The two recorded injuries are not an exhaustive proof of the participation of young people in military events, especially since no weapons were found in the burials of these individuals, so their traumas could well be the result of accidents or trainings. Nevertheless, the very fact of the presence of skull injuries in teenage Sarmatians suggests a possible inclusion of this category of the population in social life. Therefore, for example, the Kyrgyz nomads had a transition from childhood to adulthood at the age of 12. At this point, the child was trusted to graze livestock and to participate in entertainments [1, p. 173] . A similar picture is described in the Kazakhs society. Sexual differentiation begins in the Kazakh nomadic society since 12-13; girls start to practice women's responsibilities whereas boys help their fathers [63, p. 123; 3] . In the Ossetians tribes, boys were taught archery at the age of 6-7, horse riding at 7-10, and actively participated in various physical contest games since teenage years [19, p. 46] .
Thus, injuries in the Sarmatian adolescents are likely to reflect a higher social status of this population group, and confirm the inclusion, perhaps partial, in the adult life of the nomadic society.
Conclusion
The number of children in the early Sarmatian burials indicates a normal demographic picture of the paleopopulation, whereas the peaks of mortality rate in infancy and early childhood show periods when the impact of stress factors are mostly influential. In the early Sarmatians, breastfeeding lasted up to 3-4 years. The basis of the Sarmatian diet was meat and dairy products, which is confirmed by a complex of dental pathologies, spread in both adults and children of the 400-100 BC. The early Sarmatian children were influenced by a combination of negative factors such as cold weather, loss of livestock in winter and famines that occurred every 3-5 years. Meat and milk diet, severe vitamin deficiency enhanced negative influence of the environment and lifestyle, causing scurvy in children. Raw products of animal origin including meat, blood, and by-products led to the spread of parasites in the gastrointestinal tract, which, in turn, caused anemia. Lack of basic sanitation, (according to written sources, only hemp baths existed in the Sarmatians), contributed to the spread of helminthiases and infections among the nomads. Multiple pathological conditions revealed on the bones of children of 400-100 BC indicate their chronic nature, proving efficient immunity response in ancient populations. Children did not participate in combat marches in the early Sarmatian times, which is quite natural. Traumas in adolescents are, most likely, evidence of a more active lifestyle and confirm the partial inclusion in adult life of the nomadic society. 
